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PERMAFROST

V. P, Dadykin

Zﬁsps referred to hersin are appondod_,]

The first reports on the existence of permafrost in Siberia date as far back
as the 17th century,

In 1827, & merchant namsd Sherg!n began to dig a well in the city of Yakutsk.
After several years of hard labor he was sti1ll unhble to reach water and,, Agc
dug about 116 meters Shergin abandoned his undertaking., This well, which came to
be kmown as the Shergin Shaft, was ueed vy Middendorf as the prirs exanpls for his
vork of studying the temperatures of the permafrost. To Middendorf belongs the
credit for definitely establishing the presence in Siberia of perpetually frozen
strata ocoupying an erormous area.

At the end of the 19ta and in the beginning of the 20th centwry, information
on this geophysioal phencmenon eccumulated rather rapidly. This was the time of
the planning gxl,oonstruction of the great Siberian railroad, The engineers vere
confronted with the problem of overcoming the unique difficulties of construction
and operation of a reilroad in a region of permafrost.

Upcn completion of the railrnad, a wave of immigrants from Rurnpaen TSR,
poursd into Siberia, particularly into the Traqsbaykal and Yakut regions. . FMumer-
ous soil, gecbotanioal, hydrotechnical, and surveying expeditions and partiea wers
vorking at that tine in the permafrost areas s breparing tracts for th~ gettlers.
In many places, the thickness of the permafrost stratum vas measured, and the
presence of permafrost was established under the beds of some rivers. Solutione
to many practical problems of construction were found. Certain relationships
were established between agriculture and soil permafrost. But this vas not yet
a systomatic investigation of permafrost.,

In the escond quarter of the 20th centupy, the upening of the northeastern
regions of the Soviet Union necespititad thorough study. In 1930, @imihe staff
of the Academy of Sciences USSR, on the initiative of Members V. I. Verradskiy
und M. I. Suxgin, 3 commission wae organized for the stud; of permafrost. fThe
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comniseion considerably enlarged our knowledge of the nature of vermafrost in the
firet years of its work. In 1936, the commission vas reorganized into the Com-
mittee on the Study of Permafrost (Komitet po izucheniyu vechnoy merzlety). Since
that time, the expedition's inveatigation has been supplemented by regular obaer-
vations at the Committee's permafrost stations in Vorkuta, Igarka, Yakutsk, and
Anadyr'. In 1939, the Committee way reorganized into the Permafrost Research In-
stitute (Institut merzlotovedeniya). The Institute adopted the name of Academy
Member V. A. Obruchev, the permanent chairman of the commission, of the Cammittee,
and then Director of the Institute.

Our information on permafrost is being crystallized irto a new branch of
aclence, an independent scilence called permafrost research. Special works on
permafrost investigations are being published. A series of monographs have ap-
pearsd. In the University of Moscow & course has begun on permafrost resesrch.
The first general textbook on permafrost appeared in 1940, Since 1946, a peri-
odical, Merzlotovedenize {Permafroat Studies) ; has been published,

Syetematic scientific work on the investigation of this peculiar natural
phenomenon has made possible the rapid accumilation of information about it , and
it 1s nov considerable, '

The Tirst problem confronting the geographer 1s that of the spetlal distri-
bution of permafrost, Attempts to delineate the regions of permafrost distribu-
tion appiicable to the territory of USSR on a map are anclent. As the data on
permafrost has accumulated, the boundaries of its dletrilution have becoms mora
definite. In 1945, in the Permafrost Research Institute, V. F. Tumel' drew up
& new map of the distribution of permafrost within the territory of the USSR,
drawing on all the factual material available at that time [s_ee map ;lJ.

Map 1 Aiffers materially from the previous one, published in 1937 by M. I.
Sumgin ,see map 27, In preparing his vork, Sumgin was able to rely on approxi-
mately 8OO cross sections. Tumel® » however, had 2,000 crose sections available.
But for the enormous territory occupled by pexmafrost, even this is extremely
‘14ttle. 1In addition, the data is distributed quite unequally over the territory,
Up to the present, there are still huge areas untouched by a ‘permafrcst explorer,
for instance, hetween the Yenisey and Lena rivers, Generzlly speaking, the in.
vestigation of permafrost is still not broad, and the permafrost investigators
face a great task. However s the available data permits noting some spatial regi-
larity. The ragion of permcfrost rrevalance in general is the north and east H
southward 1t decreases, and the extreme north of Europe, Scandinavia and the
Eola Peninsula, ie almost free of it. In the east, 1t gweeps far down to the
south and in the Tranebaykel area it enters Mongolia, beyond the confines of the
USSR. Particular note should be made of the presence of small permafrost "ig-
lands” 1in mountainoua regions, in the Urals, the Pamirs, and the Caucasuas.’

Besides the Eurasian continent, permafrost extends over almost the whole
territory cf Alaska and a considerable part of fanada; it also appears in Green-
land and in moct of the islands of the Arctic Ocean. However, this ph ‘nomonon
has been 1itt e studied ebroad, including North America. Documentation ‘o this
statemsnt will be fonnd in the summary of foreign data on permafrost, campiled in
1940 by L. A, Eratiasv, and on the man of the southern limile of *he area of
permafrost in North America [Suftved]. '

In the Antarctic, perpetuslly frozen strata ars still more wideepread than
in the northern hemicphere, but available information is so fragmentary that to
date it ig impossible to sketch on the map even an approximate boundary of ite
distridbution,

As mAy be seen from the maps mentioned above » vast areas are In the grip of
permafrost. V., F. Tumel' estimates that this phenomeon is spread over almost
25 rercent of the entirs land arsa of the sarih, Wiihin the territory of the
Soviet Union, permafrost is found in approximetely an area of 10 million square
kilometers, equivalent to about 49 percent of the total territory of 4he USSR.
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This 1s more than the area of all of Euwrope. So wide a distribution of this phe-
nomenon demande & thorough study, especially since permafrost, &s ie shown later,
exerts a tremendous influence on varicue aspects of man's economic activity, The
huge resources to be found in permafrost ierritories compel the surmounting of all
difficulties arising in their exploitation, Of the natural resources found in the
permafrost zons we may mention the already workeble coal dsposits 1n Vorkuta,
metals In Noril'sk, salt in Nordvik, tin in Verkhoyansk, and gold in Kolyma, Aldan,
and Aladh-Yun.

How did permafrost originate in the ground?

The appearance of a permafrcst layer in a stratum of the earth's crust is due
primarily to a deficit in the annual heat balance. The upper stratum of the earth's
cruet 1s subject to the influence of a thermal fiow from the depths of the earth,
which although not large, is still characterized by a great constancy, It.1s esti-
mated that the quantity cf heat coming from the depths of the earth amounts to 41
to 54 small calories per year per square centimeter of the earth's surface, about
one. f¥e-handredth of the hect received from the sun. The earth's surface, in ad-
ditich, redeives in the course of the year two more great thermal waves, admittedly
not very constant from year to year: the wave of summer heating and the wave of
winter cooling. If, in the course of a series of years, the negstive thermal flow,
winter cooling; eXoeeds the positive, there appears in the soil a Jayer that does
not thaw during thé warm semson of the year. BEven if, after some time, a change
ocours. in the climate and the flow of heat inic the soll is equal to the outflow,
the permafrost will still remein., Acccrdingly, the development of permefrost is
due primarily to the climatic conditions of the region.

. The development and persistence of permafrost are poesible only in regions
with a negative annual mean ‘emperature of the air, They depend, to a consider-
able degree, on a series of elements in the natural composite , Tirat of all, on
the character and condition of the eoll and ground, their mineralogical and
grasulometric composition, struvture, humidity, color, and thermal properties,

A grest influence on the thermal cycle in the soil is exerted by such factors
as vegetation and snow cover. For instance, & thick cover of vegetation abaorbs
the flow of radiant energy by its parts above ground, preventing it from reaching
the sell. In winter, the vegetation acts to reduce the loss sf heat from the sofl,
The snow cover also serves as & heat-inculating layer, keeping the sosl warm in
the winter monthe. In ¢he apring monihs, a thick snow cover, remaining on the
surface of the ground, produces & great delay in its heating by solar radiation.

Note should be taken of the special role of soil humidity in the hest exchange
of the soil, to be explained satisfactorily by the considerable magnitude of the
latent heat of ice freezing ard ice thawing (80 emall calories per cubic centimeter
of vater). The freezing stratum of soil, releasing heat, retards tle cooling of
the lower strata, During thaw, the opposite ploture is observed: the thawing
layer, absording the heat, retards the warming of the lower soil layers., A barrier

-1s oreated to the circulation of haat in the soil, in the form of 2 soil stratum
of zero (0 degrees Certigrade) tempsrature. This barrier has receivsd the designn-
tion of "rero curtain.,” The greater the humidity of the Boil, the thicker the zero
curtain,

. Most likely, this great accumlation of ccld in the strats of the 1itiosphere
took place during the peviod immediately following the ice age in Eurasia and North
America, and the pesently observad distribution of permafrost appears to be a
residue of the postglacial epoch. [Irecent-day climatic cornditions merely increase
or diminish the store of cold in the scil and produce an "aggradation” or a "degra-
dation™ of the permafrost, depending on regional peculiarities. /By "degradation”
of the permafroet 1s meant the process of diminishing the quantity of stored cold
in a atratum of perpetualiy frorven ground, "Aggradation” is the process of in-
cressing the quantity of stored cold,/
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In recent years in the northern hemisphere an increase in the warmth of the
climate has been noted. It has been determined that the quantity of ice in the
Barents and othor Arctic seas hes diminished, and a steady retreat of glaciers on
the islands hug been observed; in the northern areas, species of fish have appeared
vhich were never bofore found there because of the low water temperature. In the
last 50 years the annual mean tempegture of the mir in Mezen® has risen 1 degree
Centigrade, which, for an annual méan, is a quite significant magnituée,

The noted warming of the climate over a century is the main cause of the deg-
radation of the permairost, indubitably established for series of regions. Shrenk,
vigiting the city of Mezen' in 1837, pointed out the presence of permafrost there,
Ninety-six years later, an expeditionary comission was working in the same area
and detected no permafrost either in Mazen' or in its environs. Clear indications
of degradation have been established in areas along ths course of the Usa River B
& tributary of the Puchore, and along the middle course of the Ob! and Yenisey
rivers near Skovorodino station on the Transbaykal Railroad and elaewhers, In
general, it may be etated that the regiome whers degradation of permafrost has been
established ars distributed along the southern boundery of the permafrost. '

Not infrequently the cause of change in the amount of stored cold in the
ground is humen activity. Man cuts forests, brealts the soil, erects buildings and
factorles. All this disturbs the established thermal regime of the sarth's upper
strata and leads to changes in the stored guantity of cold in the soil.

A very widespread component in the cross section of permafrost strata is ice
that has turned into a kind of rock. The designation "fossil ice” {or mineral ice)
has been accepted in the literature for this stony ice. Subterranean ice sheets
sametimes reach a vory great thickness. In the southwestern part of the Taymyr
Peninsula the thicliess of the fossil ice reaches 15 meters, and along the Aldan
River, at the Tynda settlement, ice thickmecses up to 25 meters have been observed.
The thickmess of the ice oliff in the region of the mouth of the Yana 13 over 69
meters. The greatest measured thicknees of buriea ice hae teen reported for Bol's
shoy Lyakhovskiy Island, vhere it amounte to about 80 meters, The thickest masces
of subterranean ice have been traced between the mouth of the Lena and Chaunskaya
Bay, as weil as in northwestern Alaska, 1In these regions the thickness of the ice
sheets amounts to tens of meters, and their area several tens of square kilcmeters.
] Deposits of fomell ice are widespread in the central Yakut where the extent of )
ar Co K these formatione in the ground is several hundreds of kilametsrs. e : 4

Investigations have ghown that the origin of these ice s.rata ie exiremely
varied, In some cages, they are remmants of the glacial epoch. In otuer cases 5
the fossil ice is mare recent, remresenting buried enowfields, or the buried ise
of ice-covered rields, or a frozen lake buried in earth, or, finally, river ice
thrown up on the banks and buried ir earch.

The distribution of the permafrost in the soil is not contirvous. Even in
extrems northsrn regions one can find ereas fres of permatrost, e.g., under large
rivers and lakes, the so-called thawed spots (talike). Sometimes areas are found

: vwhere the surface cf the permafrost is not immediately underneath the seasonal
. frozen soil, but sometimes tens of meters down. Such areas have been desiznated
' : pocudo-thawidé spots. Ae one moves southward, the area occupied by thawed apote
increnses, and at the very southern limit of the permafrost the thawed ground is
predominant, with the permafrost found in "islands.”

Sumgin defined an area of permafrost prevalence in terms of the correlation st el
of the areas ol thawed spots and permafrost., However, the divisica of territory R

on tbe principle of correlation of thawed and frozen areas at the present time ie
insufficient far the characteristice of permafrost. Accordingly, the differentia-
tion proposed by Tvmel' of regions of distribution of permafrost according to the
thickness of the perpetually frozen stratum, and the map compiled by him, are the
firat effarts made t- cutline regiona on the hacia of this principle, :
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From Tigures furnished on the basic map by Tumel® 1t eppeirs that the area
having permafrost of thickness: up to 15 meters represents about 1% percent; 15~
35 meters, abou 10 percent; 35-60 meters, abwut 8 percent; £0-120 meters, sbont
12 percent; 120-250 meters, about 21 percent; 250-500 meters, <, 1t 30 percent;
and over 500 meters, abcut 5 percent, '

Whet is the temperature of the permafrost leyer?

Meneuring the temperature of a permafrost laysr involves great technical
difficulties. It is impossible withont deep firilling which requires special
equipment, Comsidering that many reglone of permafrost are still thinly popu- e
isted and. \lii_‘,tle frequented, the paucity of date on the thermal regime of frogen frin
soils 1is widerstandable, Although the painstakingly performsd temperature ob- :
sorvations of Middendorf in the Shergin Shaft sre questicned, they are still
bgﬁg g:gted to this day. We offer figures obtained by this investigator in
15441888

Mean Annual

.'De‘)gth . Temperature

inm) —mx)
2.13 \ -11,18
.57 -10,19
6.10 -10,16
15.24 - 8,26
30.48 - 6,52
45,72 - 5,80
60,96 - 4385
76,20 - 4,18

91.b% - 3.8 ‘

106,68 =38
116.‘3 - 3.00

From examination of this tabls 1t 1s evident that the temperature of the
permafrost layers inoreases with depth. Middendorf made use of this fact for
determining the magnitude of the geothermic gradient, He estimated that the
anoual temperature fluctuations in the Shergin Shaft extend to a depth of 100
feot (30,48 meters). He, therefore, calculated the geothermic graiient with
that depth as his starting point, and determined it in round numbers at 1 de-
gree Reaumur (1.25 degrees Centigrade) per hundred fect. Using tkis valus,
Middendorf calculated the thicknese of the permafrost irn Yakutsk at aporoxi-
mately 200 noters,

It snould be noted that the thickmess of permafrost, as found in recent
years by leep drilling in Yakutsk, almost coincides with Middendorf's eatimate,
In the drillings, permafrost was noted to 216 meters. There are several stations
oocupled with the measuremsnt of the goil temperature: near the southern bound-
ary of the permafrost at Skovorodino station on the Transgbaykal Railroad, to &
depth of 28 meters, in the city of Pelrovek-Zabaykal'sk (to 18 metera}, in the
basin of the Usa and Vorkuta rivers, and in other places. At Anadyr®, tempera-
ture measurements of the permafroat vere made by P. F. Shvetsov, to a depth of
31 meters:

Depth Temperature o
(4n ) (in oc)

5 =5.7

10 -5.b

15 =55

20 -5.6

25 25,8

30 =5.5

31 =55

-5 -

=3

M Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220871-1 NEER



BRI Sanitized Copy Approved for Release 2011/06/28 - CIA-RDP80-00809A00060022087 1-1

50X1-HUM

| - SECRET

In the Verkhoyansk range, mea.aiifem’ents 1o a dopth of 22 metera shoved tem-
peratures of -T.7 to -7.9 degrees Centigrade.

The permafrost layers are lccated at a certain depth below the surface.
During the wiarm eeason of the Jear the upper layers of the earth thaw ard ac-
quire positive temperatures, and the top limit of the permafrost subsides to a
certain depth, This summer-thawed layer of the soll has been designated the
"active layer." Tte thickness Tluctuates between rather great limits, from
30 to L0 centimeters to several meters. The intensity and depth of thaving
depend mrimarily on the nature of the ground 1tself ani ite moisture. In ad-
dition, a tremendous rols 1s played by the thickness of the snow caover and the
nature of the vegetation. Fallen autumn leaves » dead pine nesdles, and scat-
tered manure, all this dictates the depth of the permafrost., The active lager,
no satter how thick, is the medium for the development of all of the blological
phenomene in the regions of permafrcst. In the thawing layer of soil,plents
and éven mighty trees develop. In this layer the microbiological processes of
decompositisn of massss of Srganic suvstances apd their resduction to the ele-
ments of soll food for plants aleo ocour.

Beonuse of this, the landscaps in regions of permafrcst, when viewed super-
ficially, does not differ from the landscape of regions free of permafrost,
Only attentive and thoughtful ohservation of the acene allows one to note the
unguspsoted presence and sffect of a powerful source of cold. Tresa overturned
byistorms: it the forest show an abssnce of roots reaching deep into the ground,
and instead a great mmber of roct sprouts treeping in the upper layers of the
soil.

Then, there 1 the interest in the peouliarities of the hydrologic pattern
in regions of permafrost distribution. Subterranean waters in the permafrost
regions ars oommonly divided into three categoaries:

The firsi category is abovs the water-impermealle stratum of the perma-
frost vhers lie tho "suprapermafrost waters" (nedmsrzlotnaya voda), which ars
subjeot to eeasonal changes from the liguid phase to the solid, and back,

The underlying permafrost, even in the summer months, is a water-impermeadble
base for these suprapermafrost waters,

The second category, the "intrapermafrost watera” (mezhmerzlotnaya voda), . .
- is found within the permafrost 'stratum in both the 11quid and the solid phase, ’
. The solid phass, fossil ice, 1s the most frequent. form of intrapermafrost waters.
: However, w’thin permafrost strata the 1iyuid phase of these watera is also found.
The liquid intrape~mafrost waters » unlike the suprapermafrost waters, are in a
relatively stable condition ani are not subject to the geasonal freering and
thaving, Betwsen the water in tts 1iquid state and the permafroat layer there
exists a deep incompatibility, The water » yielding ite thermal energy to the
frozen ground, strives to bring it out of its frozen state. The perpetually
frozen ground, in turn, absorbing the theimal enorgy of the w.ter, etrives to : . i
transform the water into ice, The result is a sort of dynamic equilibrium he- o 2
tweon the unfrozen water and the frozen ground, ‘ v <]

The thiré category, the "subpermafrost waters” (podwerzlotnaya 70da}, lien

. underneath the stratum of permafrost., These waters are always in the lijuid

- " phase, The water is usually found urder preesare, and when water-bearing layers
are perforated by drilling, the water not infrequently gushes from the bore hole.
In Yakutek, drillings opened great water.besring sheste at a 4spth of 250.300
meters. At presuvat, investigation of the water yielding capacity of the borings
with a viey to ut1lizing the subpermafrost waters for municipal water supply ia
being concluded.

e

Rivera flewing in areas of permafrost prevalence have a very high diachargs
cosfficient Jn the eprin,, and a very unequal discharge by eeasons. A< ording
to obmerrticaa, on the Yana River near the city ot Verkhoyansk, the discharge
ameunts Lo 5.2 percent of the annual discherge for the winter, 13.2 percent for
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the spring, 68.0 percent for ths summer, and 13.6 percent for the fall. Corw
responding da’. . for the Indigirke near Erest-Mayor are: winter 6.5 percent,
spring 14,5 percont, sumer 63.8 percent, and fall 15.2 percent. The reason
for this 1s again th~ permafrost which, being impermeable to water, causes the
rapid runoff of summer rrecipitation and vater from meltin~ anow in the warm
portion of the year; hence, in swmer, and dot in spring, are floods cbgerved
in sorthern regions,

During the cold part of the year, the rivers are fod to a considerable
degree by subpsrmafrost springs, the mumber of which is relatively emall, and
their discharge is also much subject to Pluctustiems.,

In regions of permefrost, it ie frequently possivle to observe that a river.
Led freezes, the surplus water runs off, and a hollow, airspace forms under the
ise, Sometimes several sheets of 1ce may Be noted. Thie 16 the so-callsd "dried
ice™ (led-gushnyak). Wrangel himself told how one of the horses of his caraven
foll with its full lced through the ice of the Dogdo River. "fhe Yakut guides,
seeing my accident, laughingly rar to my aselstance, agsuring me that they wonld
get the horse out not merely alive, but not even wet, When they broke the ice
I sal that thie river water had almost all rum out.” The horse, entirely un-
harmed, was standing on the bottom, ‘

In wany cages, the solid freezing of a river glves rige to the formaticn
of layers of ice, If the vinter cold has solidified the river and has frozen
1% %o the bobtom, and there fs an active opring scmewhat above that piace, the
emergent water, having no outlet and acoumilating against the ice chamber,
develops pressure, The compressed water seeks an outlet and breaks through at
the weakest spot, flocding the ice surface and the river lowlands. In a short
time, the cold turna ‘his water into ice. As new volumes acoumulate, the water
again breaks through and overflows. Often, in thie way, great ice masses are
froren during & winter. Intense cold makes poseible the freezing of the river.
bed and, ccnsequently, the formation of ice layers. This icing water is a
serious risk to travelers.

0f course, in regions of permafroet, it 1s not only on rivers that ice
phencmena are observed. At the point of ocutlet of any perennial spring the
appearance of an ice layer is possible as a consequence of the freezing up of
the runoff channels for the emergent waterr and ite continued emergence from he-
low,

Sometimes the bureting of the compressed water througn the ice armor 1is
acoompanied by loud explosions reminiscent of an artillery cannonade.

Ice layers make roade impassable. For protecting roads and other instal-
lations from icing, so-called freeze strips, consisting of wide phallow d1+*ches
laid out acruss the course of the subterransan flow, but not exposing it, are
successfully used, These ditches insure the golid freezing of the ground at
that place, as a consequence of which the flow is intercepted above the instal-
lation thao mmet be srotected from icing, and the 1cing itself s, 8o to speak,
diverted elsewhere.

(¢ activity of man 1s extremely
v-*13d and significant. Permafrost makes its presence known with every change
in the natural conditions of the locality. A simple path iaid in snow, by com-
pacting the snow, intensifies the freezing of the goil at tkat place and can be-
come the cause of the formation of an lcing layer. A poist driven into the
ground will in 2 to 3 years be pushed out of the ground by the heaving effort,
if no special measures are taken., A Ploughed field in 3 to % years may turn
into a swamp or even a lake, since ploughirg greatly increases the absorption
of heat by “he eoil, leading to the thawing of the buried ice. Sometimes a
house Dullt on p._gsafrusi afier a few Years suffers serious deformation and
even complete deetruction, if no preventive measures are taken.

The influence of permafrost on the aconomd
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" Earthwork under permafrost conditicns 1s quite unique. Working the ground
in the wintertime under frozen condiiions 1s extremely difficult in view of its
hardnees; it resembles work in rock, ' Working the same ground in ths swmertime
leads to thawing of frost and, since in an area of permafrost the upper layers
of the soll are usually in a supersaturated condition and frcm the soil-mechanics
appoct they are predominantly fine-granular (duety and clayey) deposits. At a
time of thaw, a quickeand forms, in which the wheelpbarrow of the digger sinks,
and which reduces the digger himself to a stale of immobility in the liquid pesty
Rass .

Mining and drilling operaticns in permafrust arésms are characterized by a
series of peculierities. In drilling, there is the constant hazard of the fresz-
ing of flushing water, formation of ice plugs, an freezing of instruments.
Sometimes 1ce exoresvences interfere with the placing and removsl of pipe. Ex-
perience in drilling work has suggested the use of heated 1nstruments and of selt
wvater for flushing., As is known, salt water freezes at a lower temperature than
fresh water. In driving deep shafts and galleries, the perpetually frozen forms-
tions, often filled with interleyers of ice, threaten to shift and settle, & mat-
ter extremely Aifficult to anticipate., Difficuities also arise in concrete work,
a@ oonorete sets poorly at low temperstures and dces nct guarantee the neceasary
80lidity. On the other hand, in some cases the pormsfrost permite dispenaing
with the shoring of drifts end pits, considerably reducing construction costa.
Such works may be executed exclusively in winter, In summer, they are preserved
and the working eites are oarefully covered so that summer heat does not pene-
trats the frozen gtrate.

Builders particularly must keep permafrost in mind. Every etructure erected
in a region of permafrost prevalence alters the thermal regime of the base and
leads to the accurmlation or the thawing of permafrost under the structure.
Changes in the thermal regime of the ground benesth a structure cause deformetions
of the foundation end resultant possible des‘ruction cf the installetion. Build-
era antioipate the harmful effect of a permafrost base by storing the winter cold
undsr a dbuilding for the swmer period. This is accompilshed by building & venti-
lated coellar.

Fot a little influence is also exerted by permafrost on goll-forming proc- .
essen and on conditione of plant growth. Permafrost cccasions a lower temperature
cycle in the upper layera of the 3cil, creatinz special conditions for all bio-
logical procesass within it., Sumgin has shown that nct all the thawed layer of
8011 oan supply plante with water ard nutritive substances, as the portion of the
thaved layer lying directly next to the surface of permafrost has s. low a tempera-
ture that in that portion of the thawed layer only the physical prc-esses are poe-
sible, The physiolugical processes, sbsorption of waiter and nutritive substances
by roots, sotivity of microflora, and the like, are inhibited. The majority of
plants in & region of permafrost prevalence have adapted themselves to those con-
ditions and have developed a :oot system spreading in the upper, better.warmed lay-
ere of the soil,

The whole integrated camplex of problems of the influence of permafrost on
biological phenomena is still little investigated. Besldes, 'this is not the enly
field still requiring a large amount of wider and deeper exploration. Permafrost
regearch ie a very young sciencu &nd still has many unsolved problems, both theo-
retiocal and applied, awaiting scientific elaboration.

[Avpended maps follow,/
Map 1. Distribution of Permafrost in the USSR

{Compiled by V. F. Tumel' in 1945, Merzlotovendeniye
(Permafrost Studies), Vol I, No' 1, 194%) —

1. Regions free of permafrost within permafrost areas

2. Regions of isolated islands of permafrost etrata not thicker than 15 m
8 -

. SECRET

t . | M

Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220871-1




W e

P T TR R B

se 2011/06/28 CIA-RDP80-00809A000600220871-1

Snitidp pprve for Relea

 SECRET 50X1-HUM

Reglons of wide distribution of permafrost strata not thleker than 35 m

Regions of psrmefrost strata of maximm thickness up to 60 m
Seme, of thiclimess up to 120 m
Sams, of thickness up to 2850 m
Same, of thickness up to 500 m
Seme, of thickness over 500 m
Northern boundary of regions with tempgratures not lower than .10 degrees
Centigrade st a depth of 10 m
10. sgame, with temperatures not lower than -5 degrees Centigrade
11, Same; with tewperatures not lower than -3 degress Centigrade
12. Ssme, vith temmeratures not lower than -1 degrees Centigrade fsic/

Map 2. Distribution of Permafrost,

{according to M, I. Sumgin)

1. Reglons of permafrost with continuous ground temperatures mostly lower than
-5 degrees Centigrade at a dopth of 10-15m

2. .Regions with thaws having ground temperatures mostly from -5 degrees to -1,5
'degrees Centigrade at a d.ept.h of 1015 m
Reglone vhere thawed spots (taliks) predaminate, in the south, there are only
isolated ialands of permafrost
Boundary of the regions and ialands of permafrost in the USSR
Permafrost only in the hummocks of peat marshes.
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